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ABSTRACT 

Temporomandibular joint pain is a symptom in patients with TMJ, and a chronic condition 
causing orafacial pain. There is a relationship between the increase of TNF-α content in 
serum and plasma, cytokines  and chronic pain in muscles and joints. TNF-α works in 2 
receptors namely P55 (TNFR1) and P75 (TNFR2) that may result in some effects of pain in 
various tissues. The two receptors namely p55 and p75 are expressed in the trigeminal 
ganglia nerve reserved in musculus masseter. The roles of the receptor p55 and p75 in 
increasing the pain in the TMJ disorder is the mediator and activator of TNF-α in the 
prostaglandin synthesis in the trigeminal nerve and the synovial fluid that may cause the 
increasing pain sensitivity in the masseter muscles and TMJ. 
 
Kata kunci: Nerve cell receptor, temporomandibular joint disorder,  Orofascial pain  

INTRODUCTION 

Temporomandibular joint (TMJ) disorder is the condition causing some pains and 

dysfunctions in the Temporomandibular joint and muscle that 

control the temporomandibular movement. This disorder in general 

more happens to women  than men1 The pain in the TMJ is a 
symptom in patients with temporomandibular joint disorder and is 

chronic condition  causing orofacial pain.2 

The mechanism of the response in the muscular pain like in the condition of the TMJ 

of the myofascial disorder has not been identified up to now.5 

According to the previous researchers, there is a relationship 
between the increasing content of TNF-α in the serum and plasma, 

cytokines and chronic pain.  The researches showed that the 

cytokines inflammation mediator such as interleukin-1β (IL-1β) 

and necrosis factor-α (TNF-α) tumor plays  important roles the 

inflammation mediator and immune response in TMJ.3  In patients 

with TMJ disorder, the accuracy in the diagnosis and the plan of 
the therapy should be supported by biochemistry aspects of the 

synovial fluid in TMJ. In the previous research, some examinations  

of the synovial fluid have been made and  it was known that in the 

patients with TMJ disorder, some increases of  IL-1β and TNF-α 

occurred. This if often related to the pain when a palpation is made. 
4 

   TNF-α is one of the main mediators in the acute inflammation 

response. It works in  two receptors namely (P55 (TNFR2) and P75 

(TNFR2) that may produce the effects of pain in various tissues.6 

In the two receptors, there are  trigeminal nerves preserved by the 

musculus  masseter.7 
 Based on the descriptions above, the authors want to discuss the 

roles of receptors P55 and P75 in increasing the pains in the 

patients with TMJ  disorder and its mechanism. 
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REVIEW OF LITERATURE 
TEMPOROMANDIBULAR JOINT 

TMJ is formed by the condyles in the mandible  and fossa bones in the temporal bone. 

The two bones are separated by the articular disc.9  The right and 

left mandibles  are connected by ligaments and muscles that may 

produce a bilateral connection between one pary of the mandible 
and the cranium called Craniomandibular Articulation.8 

The structure of the temporamandibula joint consists of  fossa glenoidales, conyilodeus 

processus, articular eminence,  articular capsule, articular disc, 

and synovial membrane. 

 

 
Picture 1.  Structure of Temporomandibular Joint 10 

 

Mandibular condyle is the bone with the ellipsoid structure sticking to the mandibular 

ramus. Its whole surface is concave, although in the surface of its 

posterior part it is rather flat and in metiolateral area of the 
anteposterior part, it is is like a big button.  

Articular capsule is a thin fibrous connective tissue around the temporomandibula joint 

that anatomically and functionally limits the movement of this 

joint. Capsule clings in the posterior part of the temporal bone and 

in the inferior part of the condyle neck. Synovial membrane 

produces the synovial  fluid entering into the joint slit through the 
surface of the capsule. Another function of the articular capsule is 

to limit the synovial fluid entering into the articular surface. The 

capsule is strengthening by the temporomandibular lygaments 

when the joint is moving towards lateral direction.8 

 

 
Picture 3. The Normal Position of the Articular Disc is the position of 12 o’clock, where 

the Articular Disc is coincided with the the Condlye peak in a 

straight line position.13 

Articular disc is arranged by the fibrous avascular connective tissue and around the 

disk, a little nerve is found. 12. When the articular disc is sagittally 
cut, it can be divided into three parts based on its thickness. The 

middle part is the thinnest, called the intermediate zone, 

functioning as the place for the attachment of the articular surface 

of the condyle.9 

The thickness of the disc  is appropriate between the anterior and posterior zones in the 

intermediate zone. The posterior zone is a little thicker than the 
anterior zone. Articular disc  is located between the condyle head 

and the articular fossa. In a normal condition, the surface of the 

articular condyle is located at the intermediate zone of the articular 

disc, and is limited by the thickness of  anterior and posterior 

parts.9 
The attachment in the posterior part of the articular disc is in the loose connective  

tissue with a lot of blood veins and nerves. It is known as the 

retrodisc tissue or the posterior attachment. The upper part is also 

called the superior lamine, consisting of more elastines. Superior 

lamina is attached at the tympanic plate.the lower part of the 

posterior attachment is also inferior lamina.9 The lateral and media 
parts of this articular disc is attachedat  the condyle  side to help 

hold passive movements occuring at the  condyle and the articular 

disk.11 

DISORDERS IN THE TMJ 
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Disorders in the TMJ may be divided into 3 categories, namely:1 

1. Myofascial pain resulting in uncomfortable feeling or  some 
muscular pains in the muscle controlling the jaw. 

2. Disorders in the joints in the form of disc displacements, jaw 

dislocations  or condyle injuries.  

3. Arthritis including in the generative category/inflammatory 

disorder in the TMJ joiny. 
Patient may suffer from one of the conditions or even all the conditions at the same 

time. Injury in the jaw or TMJ  is the main cause of the TMJ 

disorders. The pain in the mastication muscle and in the jaw joint 

is the mostly found in women than mean, therefore many 

researchers have examined  the relationship between the TMJ 

disorders and the hormones in women.1 
 

TUMOR NECROSIS FACTOR (TNF) 

 TNF is one form of the mediators in the acute inflammatory 

response to the negative gram bacteria and plays an important role 

in the innate immune response to the microorganism causing other 
infections, and is responsible for many systemic complications  

caused by severe infections.14 

TNF may divided into two namely TNF-α dan TNF-β. TNF-α  is produced by various types 

of cells, including  macrophage, T, B, NK, astrocyte and kupffer 

cells.  TNF-α was known with various names namely cachectine, 

necrocine, macrophage cytotoxin or cytotoxic factors. It is also the 
modulator of a strong immune response mediating the induction of 

the adhesive molecule, other cytoxin or neutroplyle activation.   

TNF-β is secreted by activated T and B cells, may be located at the 

cell surface if it is tied to  trans-membrane protein. TNF-β may show 

various activities occurring not only in lymphocyte  but al in bone, 

endhotel and neuron cells.14 
 

RESEPTOR P55 (TNFR1) DAN P75 (TNFR2) 

 TNF-α has two receptors namely p55 (TNFR1) dan p75 (TNFR2). The 

two receptors of the glycoprotein membrane are special for binding 

the TNF, but they are different of their expression, ligand affinity, 
cyitoplasmic structure, and signal activation path. Some biological 

responses classified into the TNF  are mediated by p55, expressed 

by most cell types and may activated by  binding solTNF and 

tmTNF. 15  The results of the activation of the receptor  p55 include 

apoptosis and activation of two transcription factors namely 

nuclear factor kB (NFkB) and c-JUN N-terminal kinase (JNK).16 
Different from receptor p75, receptor p75 is expressed by cells in 

the immune system, and endothelial  cells. Receptor p75 also 

initiates the mediator of inflammation and prosurvival signaling.15  

 

 
CONCEPTUAL FRAMEWORK 

 

 

 

DISCUSSION  

 In the central nervous system, TNF-α  through the activation in the 
receptor p55 (TNFR1) plays a role in increasing  the glutamate21 

and  α-amino-3-hydroxyl-5-methyl-4-isoxazole-propionate (AMPA) 

and N-methyl-D-aspartate (NMDA)22. Glutamate is an  exitatoric 

amino acid  causing some sensitivity to the pain in musculus 

masseter of rats through activation of the periphery receptor 
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NMDA23. The increase of the 200-300% concentration of glutamate 

may increase the sensitivity in the pain of musculus masseter.23 a 
small increase in the glutamate may also activate the non-NMDA 

receptor such as metabotropic glutamate receptors (mGluRs) or 

AMPA-activated ionotropic glutamate receptors (GluRs) showing 

some roles in developing the pain after inflammatory wound. 24, 

25, 26. 
 Protein mGluRs is expressed in the masseter and in the trigeminal 

nerve and also activation of the MGluRs may induce the sensitivity 

to the pain of the musculus masseter 27. GluR1 and GluR2 are 

from  GluRs in type which also expressed in the trigeminal nerve28 

and injected from AMPA into the masseter muscle that may result 

in the sensitivity to pain29. There is also potency of other  
glutamate receptors yang might also be activated by TNF-α. It was 

also  identified that in increase in the sensitivity to pain of the 

masetter muscle by glutamate may be inhibited by antagonist 

receptor NMDA23.  

 Activation of receptor p55 and p75 by TNF-α also stimulates PGE2 
in the synovial and gingival fibroblast 19. The activation  of the two 

receptors also turns on P38 MAP kinase, then make the  

phospholipase A2 active  to produce arachidonic acid. Arachidonic 

acid is a precursor in the prostaglandin synthesis 20. The increase 

of PGE2 in  the synovial fluid and the trigemilan nerve causes some 

sensitivity to pain in the masseter muscle and the increase in TMJ. 
 TMJ is a joint  functioning to move lower jaw, which is always 

moving during speaking, singing and chewing.  Due to abnormality 

in the dental structure or the form the the jaw, or imbalanced use 

between the right and the left jaw, or  to direct trauma that may 

cause some disc  damages, this results in the disc shifts, where in 

the clinical examination, it seems that the flow of the movements is 
asymmetry, a click sound is heard when chewing   or it is locked 

when a wide depression occurs.17 

 TMJ disc dysfunction  may cause pain especially in the area around 

the ears because of  the the shift in the condylar process of the 

mandibular fossa, resulting in stretching in ligaments, muscles 
around the TMJ and nerves from the auriculotemporal and 

masseter branches of the mandibular nerves.7    

 This condition may included into a chronic muscle pain. 5 Many 

patients suffering from this chronic muscle pain. When palpated in 

the area of the hypertonic muscle, some pain will happen to the 

muscle, and in this condition of the level of TNF-α tends to increase 
significantly.18  This triggers the TNF-α  to work in the receptors 

p55 and p75, producing the effects of pain in various tissues 6.  

 The two receptors p55 and p75 areexpressed from the ganglia 

trigeminal nerve expressed by the musculus masseter. In the 

previous research, an intramuscular injection of TNF-α  mediated 
and activated by the receptors p55 and p75 was made  and this 

resulted in s the sensitivity of pain in the masseter muscle7. Pain 

in the TMJ is a symptom in the patien with TMJ disorder, and a 

chronic condition causing orofacial pain 2. 

 

CONCLUSION 
 The roles of the receptors p55 and p75 in increasing the pain in the 

TMJ disorder as as mediator and activator of  the TNF-α  in the 

prostaglandin synthesis in the trigeminal nerve and synovial fluid. 

This also causes the increase of th sensitivity of pain in the 

masseter and muscle and TMJ 
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